Minimum substrate sequence for signal peptidase I of Escherichia coli.
The minimum substrate sequence recognized by signal peptidase I (SPase I or leader peptidase) was defined by measuring the kinetic parameters for a set of chemically synthesized peptides corresponding to the cleavage site of the precursor maltose binding protein (pro-MBP). The minimum sequence of a substrate hydrolyzed by SPase I at a measurable rate was the pentapeptide Ala-Leu-Ala decreases Lys-Ile. The rates of hydrolysis of this substrate, however, were several hundred-fold lower than those observed for the maturation of MBP in Escherichia coli, suggesting that in addition to these minimal sites involved in recognition, other features of pro-MBP are also needed for the optimal rate of signal peptide cleavage by SPase I. One parameter may be the length of the polypeptide chain. Studies of the synthetic peptides showed that decreasing the length of the polypeptide chain of substrates decreased the substrate efficiency measured as kcat/Km. However, in one case a decrease in the length of a peptide corresponding to -7 to +3 positions of pro-MBP to a nonapeptide (-7 to +2) increased the substrate efficiency by about 900-fold. The nonapeptide is the most efficient substrate for the enzyme in vitro so far reported. It is speculated that better peptide substrates are the ones which are able to adopt folded structures.